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(54) EXHAUST GAS CLEANING CATALYST AND ITS USE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance NOx cleaning capacity under a lea atmosphere and to 
sufficiently develop the function as a ternary catalyst by adding at least one noble 
metal selected from the group consisting of platinum, palladium and rhodium and composite 
oxide represented by a specific formula. 

SOLUTION: An exhaust gas cleaning catalyst contains at least one noble metal selected 
from the group consisting of platinum, palladium and rhodium and composite oxide 
represented by the formula LnaZr1~a0x (wherein a is 0. 4<a<0. 9, x is an oxygen amt. 
satisfying valencies of respective atoms and Ln is at least one element selected from the 
group consisting of La, Pr and Nd) . Composite oxide to be used contains a rare earth 
metal and a transition metal and avoids the compounding of a rare earth metal with 
alumina and facilitates the adsorption of NOx even after endurance and utilizes 
characteristics absorbing NOx in a lean atmosphere to enhance NOx cleaning capacity. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]At least a kind of precious metals chosen from a 

palladium, and rhodium, and the following general formula 

L n„Z r i-^Ox 

Ln = La, P r fttfN d & j£48.fc *9 ttf tlfc'Jttf < 1 1 HI 

The catalyst for exhaust gas purification coming out and containing the perovskite type 
multiple oxide expressed. 

[Claim 2] The catalyst for exhaust gas purification according to claim 1 containing 
catalyst 1for exhaust gas purification L per 30-1 OOg of multiple oxides. 
[Claim 3] The catalyst for exhaust gas purification according to claim 1 or 2 containing 
catalyst 1L per 100-300g of alumina for the exhaust gas above. 

[Claim 4]claims 1-3 which provide a layer which does not contain the above-mentioned 
multiple oxide in a lower layer for a layer which comprises structure which provided two- 
layer at least on an inorganic carrier, and contains the above-mentioned multiple oxide in 
the upper layer, and are characterized by things — a catalyst for exhaust gas 
purification given [ one of ] in a paragraph. 

[Claim 5]claims 1-4, wherein mean particle diameter of material which constitutes a 
catalyst bed is 4 micrometers or less — a catalyst for exhaust gas purification given 
[ one of ] in a paragraph. 

[Claim 6]claims 1-5 — the directions for a catalyst for exhaust gas purification, wherein 
an air-fuel ratio uses a catalyst for exhaust gas purification given [ one of ] in a 
paragraph for a lean burn engine car which repeats the range of 10-50. 

[Claim 7]claims 1-5 — the directions for a catalyst for exhaust gas purification, wherein 
an air-fuel ratio uses a catalyst for exhaust gas purification given [ one of ] in a 
paragraph for a lean burn engine car which repeats 10-14.8, and the range of 15-50. 



[Translation done. ] 



group which comprises platinum, 
[Equation 1] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
or iginal precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invent ion] Hydrocarbon (HC) in the exhaust gas with which this invention is 
discharged from interna I -combust ion engines, such as a car and a boiler, It is related 
with a catalyst for exhaust gas purification which is especially excellent in the 
purification performance of NOx under hyperoxia atmosphere, and directions for use for the 
same about a catalyst for exhaust gas purification which purifies carbon monoxide (CO) and 
nitrogen oxides (NOx), and directions for use for the same. 
[0002] 

[Description of the Prior Art] The three way component catalyst which performs oxidation of 
CO and HC and reduction of NOx simultaneously, and purifies exhaust gas as a catalyst for 
exhaust gas purification of a car conventionally is used. As a three way component 
catalyst, a supporting layer is formed in fireproof carriers, such as cordierite, from 
gamma-alumina etc., for example, and the thing which made the supporting layer support 
precious metal catalysts, such as Pt, Pd, and Rh, is known widely. 

[0003] The purification performance of such a catalyst for exhaust gas purification changes 
greatly with engine air-fuel ratios (A/F). That is, in the Lean side with thin fuel 
concentration whose air-fuel ratio is large, the amount of oxygen in exhaust gas 
increases, and while the oxidation reaction which purifies CO and HC is active, the 
reduction reaction which purifies NOx becomes inertness. Conversely, small [ an air-fuel 
ratio ] that is, by a r ich side with deep fuel concentration, the amount of oxygen in 
exhaust gas decreases, and although oxidation reaction serves as inertness, a reduction 
reaction becomes active. 

[0004] On the other hand, in a run of a car, in an urban area run, start and a stop are 
performed frequently, and an air-fuel ratio changes frequently by within the limits from 
[ near the theoretical value ] to an exaggerated RIN state. In order to respond to the 
request of low-fuel-consumpt ion-izing in such a run, operation by the side of Lean who 
supplies the gaseous mixture of hyperoxia if possible is needed. Therefore, development of 
the catalyst which can fully purify NOx to the Lean side is desired. 

[0005] Var ious catalysts which raise the NOx purification performance under lean atmosphere 
from before are proposed, for example, platinum (Pt) is made to support a lantern etc. to 
JP, 5-168860, A, and the catalyst using a lantern as a NOx absorber is indicated. This 
absorbs NOx under lean atmosphere and carries out discharge purification of the NOx under 
a SUT0IKI state or overfuel (rich) atmosphere. 

[0006] However, the above-mentioned conventional NOx absorption catalyst (for example, Pt- 
lantern catalyst), When a regular run is performed by lean atmosphere, a NOx absorbed 
amount reaches saturation, there is a problem that absorption disappears soon on the 
characteristic, NOx purification performance runs short, and the performance after 
durability cannot be enough, either and cannot purify NOx under a broad operating 
cond it ion. 
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[0007] 

[Problem(s) to be Solved by the Invent ion] Therefore, the purpose of the invention 
according to claim 1 to 5 is to provide the catalyst for exhaust gas purification which 
can raise the NOx purification performance under the lean atmosphere which did not show 
activity sufficient with the conventional catalyst, and can fully reveal the function as a 
three way component catalyst. 

[0008] The purpose of the invention according to claim 6 or 7 has the NOx cleaning effect 
of the catalyst for exhaust gas purification of this invention in providing the directions 
for the catalyst for exhaust gas purification which can be revealed especially 
effectively. 
[0009] 

[Means for Solving the Problem] At least a kind of precious metals chosen from a group to 

which the catalyst for exhaust gas purification according to claim 1 changes from 

platinum, palladium, and rhodium, and the following general formula [Equation 2] 
Ln.Z r ,- a O* 

(5tt\ 0. 4<a<0. 9. xttSK^offiafcMe*****, 
L n = L a, P r RtfK&frlf&Zm&*)Mimtz'J>K< t *>-« 

It comes out and the multiple oxide expressed is contained. 

[0010] In the catalyst for exhaust gas purification according to claim 1, a mult ip I e oxide 
contains catalyst 1for exhaust gas purification L per 30-1 OOg of the catalysts for exhaust 
gas purification according to claim 2. 

[0011] The catalyst for exhaust gas purification according to claim 3 contains catalyst 1L 
per 100-300g of alumina for the exhaust gas above further in the catalyst for exhaust gas 
purification according to claim 1 or 2. 

[001 2] the catalyst for exhaust gas purification according to claim 4 — claims 1-3 — in 
the catalyst for exhaust gas purification given [ one of ] in a paragraph, the structure 
which provided two- layer at least on the inorganic carrier is comprised, and the layer 
which does not contain the above-mentioned mult iple oxide in a lower layer for the layer 
containing the above-mentioned multiple oxide is provided in the upper layer 
[0013]the catalyst for exhaust gas purification according to claim 5 — claims 1-4 — in a 
catalyst for exhaust gas purification given [ one of ] in a paragraph, it is characterized 
by mean particle diameter of material which constitutes a catalyst bed being 4 micrometers 
or less. 

[0014] In order to make effective NOx absorption of a catalyst for exhaust gas purification 
of above-mentioned this invention, and a discharge cycle reveal, the directions for the 
catalyst for exhaust gas purification according to claim 6, Empty fuel consumption uses a 
catalyst for exhaust gas purification of this invention for a lean burn engine car which 
repeats the range of 10-50. 

[001 5] the catalyst for exhaust gas purification according to claim 7 — claims 1-5 — an 
air-fuel ratio uses a catalyst for exhaust gas purification given [ one of ] in a 
paragraph for a lean burn engine car which repeats 10-14.8, and the range of 15-50 
[0016] 

[Embodiment of the Invent ion] At least one sort chosen from the group which comprises 
platinum, palladium, and rhodium is used for the precious metals in the catalyst for 
exhaust gas purification of this invention. For example, various combination of Pt, Rh, 
Pd, Rh, Pd, etc., etc. is possible. The content of said precious metals will not be 
limited especially if NOx absorption power and three way component catalyst performance 
are fully obtained, but. As for the significant improvement in the characteristic, if less 
than 0.1 g, even if the performance of 3 sufficient yuan will not be obtained but it will 
use it mostly from 10 g, per [ which are not seen / catalyst 1L for exhaust gas 
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purification of a point to this invention / 0. 1 —1 Og ] are preferred. 
[001 7] Si nee the catalyst of this invention also needs the function as a three way 
component catalyst at the time of SUTOIKI, as for the above-mentioned precious metals, it 
is preferred that at least a part is supported by the porous body of an inorganic carrier, 
and being supported by especially alumina is preferred. The heat-resistant high thing of 
the alumina used here is preferred, and its specific surface area is [ activated alumina 

of 50-300 m 2 /g ] especially preferred. In order to raise the heat resistance of alumina, 
additives, such as rare earth compounds, such as cerium and a lantern, and a zirconium, 
may be further added as applied with the three way component catalyst from the former. As 
for the content, it is preferred to consider it as per [ catalyst 1L for exhaust gas 
purification / 100-300g ] from the point that N0 X oxidation activity which also needs that 

of the precious metals, especial ly Pd for N0 X absorption reaction is demonstrated to the 

maximum extent. 

[001 8] Si nee the catalyst used by this invention also needs the function as a three way 
component catalyst at the time of SUTOIKI, They are Seria which may add further the 
additive used with the three way component catalyst from the former, for example, has an 
oxygen storage function, barium which eases HC adsorption poisoning to the precious 
metals, the zirconia which contributes to the improvement in heat-resistant of Rh, etc. 
[001 9] The multiple oxide contained in the catalyst for exhaust gas purification of this 

invention is the following general formula. [Equation 3] 

Ln,Zr i-oO* 

0. 4<a<0. 9s xttSJR^oflHS^ME+aK**, 
ln = La, ? rStfNd*^**»ii9a«rnfc*tt< tb-m 

It is come out and expressed. 

[0020] A rare earth metal and a transition metal are contained in a multiple oxide used for 
a catalyst for exhaust gas purification of this invention. As a rare earth metal, a 
lantern, praseodymium, and neodium can use it, and a zirconium can use it conveniently as 
a transition metal. 

[0021] Such a multiple oxide can raise purification performance of NOx by avoiding 
compos ite-izat ion with a rare earth metal and alumina by adsorption of NOx becoming easy 
also after durability and using the characteristic of absorbing NOx in lean atmosphere. 
[0022] If a value of alpha is 0.9 or more, it is equivalent to an independent oxide of a 
rare earth metal. Since NO adsorption capacity which a rare earth element has will fall 
and sufficient N0 X purification performance will not be obtained if it is 0.4 or less, it 

is preferred that it is 0. 4< alpha<0. 9. A value of x is the amount of oxygen with which it 
is satisfied of a valence of each atom, and is about about 0<delta<4. 

[0023] When at least one sort chosen from a group which comprises a lantern, praseodymium, 
and neodium forms a Zr and perovskite type multiple oxide, compos ite-izat ion of these rare 
earth metals and alumina is avoided, and N0 X adsorption becomes easy also after 

durability. When a multiple oxide is not formed, if La 2 0 3 and Zr0 2 were mixed, after 

durability, N0 X adsorption performance will fall greatly especially, for example. 

[0024] Although a multiple oxide used by this invention makes performance which absorbs NOx 
under lean atmosphere reveal, NOx in the gaseous phase oxidizes to N0 2 on the precious 

metals, it serves as N0 3 further on a multiple oxide, and the absorber style is absorbed 

on a multiple oxide. Therefore, it is important for a presentation of a multiple oxide for 
absorbing NOx effectively under lean atmosphere to have contained at least one sort of 
elements chosen from a group which comprises La and Pr which have the operation of being 
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easy to make N0 3 salt, and Nd, and to have compos i te- i zed with Zr. 

[0025]When these all that are contained in a catalyst have compos i te- i zed each composing 
element of this multiple oxide, the above-mentioned operation is demonstrated to the 
maximum extent, but even when at least a part can form a complex, the above-mentioned 
operation can fully be obtained. 

[0026] Each composing element of this multiple oxide can exist as a multiple oxide, without 
dissociating as a separate oxide also after heat durability, and this can be checked for 
example, by X diffraction measurement. 

[0027] It is hafnium, sulfur, etc. which are contained in strontium which may contain a 
small amount of impurities in each composing element in this multiple oxide as long as it 
is not the quantity which bars the above-mentioned operation, for example, is contained in 
barium, cerium contained in a lantern, neodymium, samarium, or a zirconium. 
[0028] If quantity from which the operation is obtained contains said multiple oxide powder 
in a catalyst, although content in particular is not limited, its thing for exhaust gas 
purification containing catalyst 1L per 30-1 OOg of this invention is preferred from a 
point of obtaining enough and significant NOx absorption. 

[0029] The catalyst for exhaust gas purification of this invention can acquire a NOx 
cleaning effect which is not acquired if respectively independent by making said precious 
metals and a multiple oxide live together. That is, when exhaust gas atmosphere becomes 
Lean, high NOx purification performance is obtained by NOx absorption by a multiple oxide 
in a catalyst for exhaust gas purification of this invention. If this multiple oxide 
carries out NOx absorption and exhaust gas atmosphere changes from Lean to SUT0IKI, NOx 
will be emitted from this multiple oxide and high NOx purification performance will be 
obtained. NOx purification performance which was not obtained only by mixing an 
independent thing of each ingredient which constitutes this multiple oxide, and was 
excellent is obtained. 

[0030] Other catalysts for exhaust gas purification of this invention comprise structure 
which provided two- layer at least on a fireproof inorganic carrier, and provide a layer 
which does not contain the above-mentioned multiple oxide in a lower layer for a layer 
containing the above-mentioned multiple oxide in the upper layer. 

[0031]Thus, it will mult i layer-structure- ize, and NOx emitted at SUT0IKI - the time of 
rich can be efficiently purified by making a inner layer contain a multiple oxide, and a 
fall of HC purification function of the three way component catalyst functions can be 
controlled. Namely, it is good to arrange in the upper layer which does not contain a 
multiple oxide, in order to purify discharge NOx effectively, By considering it as such a 
structure, NOx will be absorbed by a inner layer containing a multiple oxide, discharge 
NOx will be purified in the upper layer which does not contain a multiple oxide, and still 
more sufficient three way component catalyst function can be obtained. 

[0032] As for mean particle diameter (median size) of material which constitutes a catalyst 
bed of this invention, it is preferred that it is 4 micrometers or less. By making 
particle diameter into such a range, NOx absorptance at the time of Lean can be raised. 
[0033] That is, NOx absorption which was excellent when a catalyst for exhaust gas 
purification made gas flow speed late can be demonstrated, and such an effect is attained 
by considering it as mean particle diameter of a mentioned range, and, as a result, can 
acquire high NOx absorption activity. 

[0034] By considering it as this mean particle diameter, the desirable precious metals 
supported suitably in an exhaust gas catalyst of this invention can be high-decentralized, 
and NOx absorption can also be raised. 

[0035]As for mean particle diameter, in order to raise said effect further especially, it 
is preferred that it is 2-4 micrometers. Mean particle diameter in this specification is 
measured with a laser diffraction type particle-size-distribution meter. 
[0036] After it mixes to composition ratio of a multiple oxide for which it asks and a 
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multiple oxide used for this invention carries out temporary calcination of a nitrate of 
each composing element of a multiple oxide, acetate, carbonate, citrate, the 
hydrochloride, etc., it is ground, A nitrate of solid phase reaction which carries out 
heat treatment calcination, and each composing element of a multiple oxide, acetate, 
Carbonate, a hydrochloride, citrate, etc. are mixed to composition ratio of a multiple 
oxide for which it asks, After dissolving in water, can prepare with a coprecipitat ion 
method which trickles alkali solutions, such as NH 4 OH and NH 3 C0 3 , if needed, is made to 

dry a postprecipitat ion neutralized precipitate which generated and filtered a sediment, 
and is calcinated, but. It is not limited to these methods and a multiple oxide should 
just be formed also by a method except said. 

[0037] By this method, at least a part of each ingredient which constitutes a multiple 
oxide can be compos ite-i zed. 

[0038] It is hafnium, sulfur, etc. which are contained in cerium, neodymium and samarium 
which may contain a small amount of impurities in a raw material for catalyst preparation 
of a multiple oxide used by this invention as long as it is not the quantity which bars 
the above-mentioned operation, as described above, for example, are contained in a rare 
earth metal, and a zirconium. 

[0039] Although it can be used combining an inorganic acid salt, carbonate, ammonium salt, 
organic acid salt, a halogenide, an oxide, sodium salt, an ammine complex compound, etc. 
as a precious-metals raw material compound of the precious metals used for this invention, 
It is preferred to use a water-soluble salt especially from a viewpoint of raising 
catalyst performance. Unless it is not limited to a method special as a method of 
supporting a porous body of the precious metals but is accompanied by remarkable 
maldistribution of an ingredient, various methods, such as the publicly known evaporating 
method, a sedimentation method, the impregnating method, and an ionic exchange method, can 
be used. A point which improves dispersibi I ity to especially support to alumina to the 
impregnating method is preferred. 

[0040] When based on an ionic exchange method and the impregnating method, since a metallic 
raw material is used with a solution in many cases, it can add acid or a base in the 
solution, and can also adjust pH. By adjusting pH, high distribution support may be able 
to be carried out further. 

[0041] A catalyst for exhaust gas purification of this invention can be acquired by it 
being preferred to support and use for an integral -construct ion type carrier as for a 
catalyst of this invention, and grinding a multiple oxide and a precious-metals support 
inorganic carrier, considering it as a slurry, carrying out a coat to catalyst support, 
and calcinating at temperature of 400-900 **. 

[0042] A grinding method in particular of hitting grinding a multiple oxide and a precious- 
metals support inorganic carrier cannot be limited, but can carry out the wet milling of 
the aqueous slurry which contains these preferably, and can use a method of adjusting so 
that mean particle diameter may be set to 4 micrometers or less. 

[0043] A device in particular that can be used for grinding is not limited, but can use a 
commercial ball type vibration mill, adjusts a ball diameter, grinding time, amplitude, 
and vibrational frequency, and obtains desired particle diameter. 

[0044]A honeycomb carrier, a metal carrier, etc. which have the monolith structure which 
can use it choosing suitably from publicly known catalyst support as catalyst support for 
example, which consists of a fireproof material are mentioned. 

[0045] Although many things of quality of cordierite, such as ceramics, are used generally 
[ although not restricted / it is preferred to usually use it with honeycomb shape, and ] 
as this honeycomb material, especially shape of this catalyst support, It is also possible 
to use a honeycomb which consists of metallic materials, such as ferrite series stainless 
steel, and also the catalyst powder itself may be fabricated to honeycomb shape. By making 
shape of a catalyst into honeycomb shape, since a catalyst-surfaces product of a catalyst 
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and exhaust gas becomes large and pressure loss is also suppressed, when using as an 
object for cars, etc., it is very advantageous. 

[0046] Although a catalyst for exhaust gas purification in particular of above-mentioned 
this invention does not have the service condition limited, an air-fuel ratio can use it 
for 10-50, and a lean burn engine car by which an air-fuel ratio repeats 10-14.8, and the 
range of 15-50 still more preferably preferably. By considering it as such directions for 
use, a cycle of NOx absorption and discharge is materialized very effectively, and NOx 
purification especially with sufficient efficiency of it is attained. Namely, by an air- 
fuel ratio's absorbing NOx in a field (lean area) where an air-fuel ratio of 10-50 within 
the limits is big, and purifying NOx in a field (rich and/or SUT0IKI) where an air-fuel 
ratio is small, High NOx purification performance can be obtained and fields of a still 
more suitable range where 10 to 14.8 and an air-fuel ratio have a big field where an air- 
fuel ratio is small are 15-50. 
[0047] 

[Example] Hereafter, a following example and comparative example explain this invention. 
Activated alumina powder was impregnated, example 1 nitric-acid Pd solution was calcinated 
at 400 ** after desiccation and among the air for 1 hour, and Pd support alumina powder 
(powder 1) was obtained. Pd concentration of this powder 1 was 2.8 % of the weight. 
Activated alumina powder was impregnated, d i n i trod i ami ne Pt solution was calcinated at 400 
** after desiccation and among the air for 1 hour, and Pt support alumina powder (powder 
2) was obtained. Pd concentration of this powder 2 was 2. 8 % of the weight. Activated 
alumina powder was impregnated, nitric acid Rh solution was calcinated at 400 ** after 
desiccation and among the air for 1 hour, and Rh support alumina powder (powder 3) was 
obtained. Rh concentration of this powder 3 was 0.7 % of the weight. 

[0048] Citrate was added to lantern carbonate and the mixture of the zirconium nitrate, it 
calcinated at 700 ** after desiccation, and La-Zr multiple oxide powder (powder 4) was 
obtained. This powder 4 was lantern/zirconium =5/5 in the metal atom ratio. 
[0049] 90 g and the above-mentioned powder 4 were thrown into 180 g, the water 360g was fed 
into the magnetic ball mill, preferential grinding of 180 g and the above-mentioned powder 
2 was carried out for the above-mentioned powder 1, and slurry liquid was obtained. The 
mean particle diameter of the slurry at this time was 2.8 micrometers. After having made 
this slurry liquid adhere to the nature monolith carrier of Caux Delight (1.3L, 400 
cells), removing the slurry of the surplus in a cell in airstream and drying at 130 **, it 
calcinated at 400 ** for 1 hour, and the catalyst (A) of the coated layer weight [ of 125 
g/L ] -carrier was acquired. 

[0050] 90 g and the powder 3 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the above-mentioned powder 2 was 
carried out for the above-mentioned powder 1, and slurry liquid was obtained. The mean 
particle diameter of the slurry at this time was 2.8 micrometers. After having made this 
slurry liquid adhere to the above-mentioned catalyst (A), removing the slurry of the 
surplus in a cell in airstream and drying at 130 **, it calcinated at 400 ** for 1 hour, 
and the catalyst for exhaust gas purification of the total coated layer weight [ of 250 
g/L ] -carrier was acquired. 

[0051] The catalyst for exhaust gas purification was acquired by the same method as Example 
1 except having replaced La of the example 2 powder 4 with Nd. 

[0052] The catalyst for exhaust gas purification was acquired by the same method as Example 
1 except having replaced La of the example 3 powder 4 with Pr. 

[0053] 180 g and the powder 4 were thrown into 180 g, the water 720g was fed into the 
magnetic ball mill, preferential grinding of 180 g and the powder 2 was carried out [ the 
powder 1 obtained in example 4 Example 1 ] for 180 g and the powder 3, and slurry liquid 
was obtained. The mean particle diameter of the slurry at this time was 2.8 micrometers. 
After having made this slurry liquid adhere to the nature monolith carrier of Caux Delight 
(1.3L, 400 cells), removing the slurry of the surplus in a cell in airstream and drying at 
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130 **, it calcinated at 400 ** for 1 hour, and the catalyst for exhaust gas purification 
of the coated layer weight [ of 250 g/L ]-carrier was acquired. 

[0054] The catalyst for exhaust gas purification was acquired by the same method as Example 
1 except having used the activated alumina powder which did 6 mol% addition of La instead 
except for the comparative example 1 powder 4. 

[0055] The catalyst for exhaust gas purification was acquired by the same method as Example 
1 except having prepared the mean particle diameter of comparative example 2 slurry to 8 
micrometers. 

[0056] 90 g and the powder 3 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in comparative example 3 Example 1, and slurry liquid was obtained. The 
mean particle diameter of the slurry at this time was 2.8 micrometers. After having 
adhered this slurry liquid to the nature monolith carrier of Caux Delight (1.3L, 400 
cells), removing the slurry of the surplus in a cell in airstream and drying at 130 **, it 
calcinated at 400 ** for 1 hour, and the catalyst (B) of the coated layer weight [ of 125 
g/L ] -carrier was acquired. 

[0057] 90 g and the powder 4 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in Example 1, and slurry liquid was obtained. The mean particle diameter 
of the slurry at this time was 2.8 micrometers. After having adhered this slurry liquid to 
the catalyst (B) , removing the slurry of the surplus in a cell in airstream and drying at 
130 **, it calcinated at 400 ** for 1 hour, and the catalyst for exhaust gas purification 
of the total coated layer weight [ of 250 g/L ] -carrier was acquired. 

[0058] 60 g and activated alumina were thrown into 120 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out [ the 
powder 1 obtained in comparative example 4 Example 1 ] for 90 g and the powder 4, and 
slurry liquid was obtained. The mean particle diameter of the slurry at this time was 2.8 
micrometers. After having adhered this slurry liquid to the nature monolith carrier of 
Caux Delight (1.3L, 400 cells), removing the slurry of the surplus in a eel I in airstream 
and drying at 130 **, it calcinated at 400 ** for 1 hour, and the catalyst (C) of the 
coated layer weight [ of 125 g/L ] -carrier was acquired. 

[0059] 90 g and the powder 3 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in Example 1, and slurry liquid was obtained. The mean particle diameter 
of the slurry at this time was 2.8 micrometers. After having adhered this slurry liquid to 
the catalyst (C) , removing the slurry of the surplus in a cell in airstream and drying at 
130 **, it calcinated at 400 ** for 1 hour, and the catalyst for exhaust gas purification 
of the total coated layer weight [ of 250 g/L ]-carrier was acquired. 
[0060] 90 g and the powder 4 were thrown into 360 g, the water 540g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in comparative example 5 Example 1, and slurry liquid was obtained. The 
mean particle diameter of the slurry at this time was 2.8 micrometers. After having 
adhered this slurry liquid to the nature monolith carrier of Caux Delight (1.3L, 400 
cells), removing the slurry of the surplus in a cell in airstream and drying at 130 **, it 
calcinated at 400 ** for 1 hour, and the catalyst (D) of the coated layer weight [ of 
187.5 g/L ]-carrier was acquired. 

[0061] 90 g and the powder 3 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in Example 1, and slurry liquid was obtained. The mean particle diameter 
of the slurry at this time was 2.8 micrometers. After having adhered this slurry liquid to 
the catalyst (D) , removing the slurry of the surplus in a cell in airstream and drying at 
130 **, it calcinated at 400 ** for 1 hour, and the catalyst for exhaust gas purification 
of the total coated layer weight [ of 312.5 g/L ] -carrier was acquired. 
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[0062] In comparative example 6 Example 1, except having used La 2 0 3 45g Zr0 2 135g instead of 

the powder 4, it is the same method as Example 1, and the catalyst for exhaust gas 
purification was acquired. 

[0063] In comparative example 7 Example 1, except that the ratio of La to Zr set the powder 
4 to La/Zr=1/9, it is the same method and the catalyst for exhaust gas purification was 
acqui red. 

[0064] The catalyst presentation of the catalyst for exhaust gas purification acquired by 
said Examples 1-4 and the comparative examples 1-7 is shown in Table 1. 
[0065] 
[Table 1] 
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[0066] About the catalyst for exhaust gas purification acquired by the example of 
examination aforementioned examples 1-4, and the comparative examples 1-7, catalytic 
activity evaluation after the first stage and durability was performed on condition of the 
following. The automatic evaluation device using the model gas which imitated the exhaust 
gas of the car was used for activity evaluation. 

[0067] The durable condition engine 4400cc exhaust system was equipped with the catalyst, 
with the catalyst inlet temperature of 700 **, it operated for 50 hours and durability was 
performed. 

[0068] Eva I uat i on condition catalytic activity evaluation equips the exhaust system of an 
engine with a displacement of 2000 cc with each catalyst, After that for 60 seconds by 
A/F=14. 6 (SUTOIKI state) A/F=22 (lean atmosphere) For 10 seconds, After that operation for 
10 seconds by A/F=50 (lean atmosphere) 1 cycle deed, The average inversion rate was 
measured respectively, the average inversion rate in this A/F=14. 6 (SUTOIKI state), the 
average inversion rate in A/F=22 (lean atmosphere), and the average inversion rate in 
A/F=50 (lean atmosphere) were averaged, and it was considered as the total inversion rate. 
This evaluation was respectively performed after the first stage and durability, and the 
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following formulas determined the catalytic activity evaluation value. However, catalyst 

inlet temperature was 350 **. 

[0069] 

[Equation 4] 

[MSEJlACINOxigg] - [SijfcJfmPNOxigg] 

NOxKft^CD = xlOO 

OteilSAPNOxSaj 

(HC. COfelsHS) 

[0070] The catalytic activity evaluation result obtained as a total inversion rate is shown 
in Table 2. Compared with the comparative example, catalytic activity of the example was 
high, and the effect of this invention mentioned later was able to be checked. 
[0071] 
[Table 2] 
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[0072] 

[Effect of the Invent ion] The catalyst for exhaust gas purification according to claim 1 to 
5 can raise the NOx purification performance under the lean atmosphere which did not show 
activity sufficient with the conventional catalyst, the function as a three way component 
catalyst can fully be revealed, and also the NOx purification performance outstanding 
after heat durability can be shown. 

[0073] The directions for the catalyst for exhaust gas purification given in claims 6 and 7 
can make effective NOx absorption of the catalyst for exhaust gas purification of above- 
mentioned this invention, and a discharge cycle reveal efficiently especially. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
or iginal precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invent ion] Hydrocarbon (HC) in the exhaust gas with which this invention is 
discharged from interna I -combust ion engines, such as a car and a boiler, It is related 
with a catalyst for exhaust gas purification which is especially excellent in the 
purification performance of NOx under hyperoxia atmosphere, and directions for use for the 
same about a catalyst for exhaust gas purification which purifies carbon monoxide (CO) and 
nitrogen oxides (NOx), and directions for use for the same. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the 
or iginal precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The three way component catalyst which performs oxidation of 
CO and HC and reduction of NOx simultaneously, and purifies exhaust gas as a catalyst for 
exhaust gas purification of a car conventionally is used. As a three way component 
catalyst, a supporting layer is formed in fireproof carriers, such as cordierite, from 
gamma-alumina etc., for example, and the thing which made the supporting layer support 
precious metal catalysts, such as Pt, Pd, and Rh, is known widely. 

[0003] The purification performance of such a catalyst for exhaust gas purification changes 
greatly with engine air-fuel ratios (A/F) . That is, in the Lean side with thin fuel 
concentration whose air-fuel ratio is large, the amount of oxygen in exhaust gas 
increases, and while the oxidation reaction which purifies CO and HC is active, the 
reduction reaction which purifies NOx becomes inertness. Conversely, small [ an air-fuel 
ratio ] that is, by a r ich side with deep fuel concentration, the amount of oxygen in 
exhaust gas decreases, and although oxidation reaction serves as inertness, a reduction 
reaction becomes active. 

[0004] On the other hand, in a run of a car, in an urban area run, start and a stop are 
performed frequently, and an air-fuel ratio changes frequently by within the limits from 
[ near the theoretical value ] to an exaggerated RIN state. In order to respond to the 
request of low-fuel-consumpt ion-izing in such a run, operation by the side of Lean who 
supplies the gaseous mixture of hyperoxia if possible is needed. Therefore, development of 
the catalyst which can fully purify NOx to the Lean side is desired. 

[0005] Var ious catalysts which raise the NOx purification performance under lean atmosphere 
from before are proposed, for example, platinum (Pt) is made to support a lantern etc. to 
JP, 5-168860, A, and the catalyst using a lantern as a NOx absorber is indicated. This 
absorbs NOx under lean atmosphere and carries out discharge purification of the NOx under 
a SUT0IKI state or overfuel (rich) atmosphere. 

[0006] However, the above-mentioned conventional NOx absorption catalyst (for example, Pt- 
lantern catalyst), When a regular run is performed by lean atmosphere, a NOx absorbed 
amount reaches saturation, there is a problem that absorption disappears soon on the 
characteristic, NOx purification performance runs short, and the performance after 
durability cannot be enough, either and cannot purify NOx under a broad operating 
condition. 
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EFFECT OF THE INVENTION 



[Effect of the I nvent ion] The catalyst for exhaust gas purification according to claim 1 to 
5 can raise the NOx purification performance under the lean atmosphere which did not show 
activity sufficient with the conventional catalyst, the function as a three way component 
catalyst can fully be revealed, and also the NOx purification performance outstanding 
after heat durability can be shown. 

[0073] The directions for the catalyst for exhaust gas purification given in claims 6 and 7 
can make effective NOx absorption of the catalyst for exhaust gas purification of above- 
mentioned this invention, and a discharge cycle reveal efficiently especially. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invent ion] Therefore, the purpose of the invention 
according to claim 1 to 5 is to provide the catalyst for exhaust gas purification which 
can raise the NOx purification performance under the lean atmosphere which did not show 
activity sufficient with the conventional catalyst, and can fully reveal the function as a 
three way component catalyst. 

[0008] The purpose of the invention according to claim 6 or 7 has the NOx cleaning effect 
of the catalyst for exhaust gas purification of this invention in providing the directions 
for the catalyst for exhaust gas purification which can be revealed especially 
effect i ve I y. 
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MEANS 



[Means for Solving the Problem] At least a kind of precious metals chosen from a group to 

which the catalyst for exhaust gas purification according to claim 1 changes from 

platinum, palladium, and rhodium, and the following general formula [Equation 2] 
Ln«Z r i- a O, 

o. 4<a<o. 9s xt±&m z ?<Dm&zmB:*zmm&, 

Ln = La. P r &tfNd^&**»i^aHrftfc{Ptt< 1 1-« 
It comes out and the multiple oxide expressed is contained. 

[0010] In the catalyst for exhaust gas purification according to claim 1, a multiple oxide 
contains catalyst 1for exhaust gas purification L per 30-1 OOg of the catalysts for exhaust 
gas purification according to claim 2. 

[0011] The catalyst for exhaust gas purification according to claim 3 contains catalyst 1L 
per 100-300g of alumina for the exhaust gas above further in the catalyst for exhaust gas 
purification according to claim 1 or 2. 

[001 2] the catalyst for exhaust gas purification according to claim 4 — claims 1-3 — in 
the catalyst for exhaust gas purification given [ one of ] in a paragraph, the structure 
which provided two- layer at least on the inorganic carrier is comprised, and the layer 
which does not contain the above-mentioned multiple oxide in a lower layer for the layer 
containing the above-mentioned multiple oxide is provided in the upper layer 
[001 3] the catalyst for exhaust gas purification according to claim 5 — claims 1-4 — in a 
catalyst for exhaust gas purification given [ one of ] in a paragraph, it is characterized 
by mean particle diameter of material which constitutes a catalyst bed being 4 micrometers 
or less. 

[0014] In order to make effective NOx absorption of a catalyst for exhaust gas purification 
of above-mentioned this invention, and a discharge cycle reveal, the directions for the 
catalyst for exhaust gas purification according to claim 6, Empty fuel consumption uses a 
catalyst for exhaust gas purification of this invention for a lean burn engine car which 
repeats the range of 10-50. 

[001 5] the catalyst for exhaust gas purification according to claim 7 — claims 1-5 — an 
air-fuel ratio uses a catalyst for exhaust gas purification given [ one of ] in a 
paragraph for a lean burn engine car which repeats 10-14.8, and the range of 15-50 
[0016] 

[Embodiment of the Invent ion] At least one sort chosen from the group which comprises 
platinum, palladium, and rhodium is used for the precious metals in the catalyst for 
exhaust gas purification of this invention. For example, various combination of Pt, Rh, 
Pd, Rh, Pd, etc., etc. is possible. The content of said precious metals will not be 
limited especially if NOx absorption power and three way component catalyst performance 
are fully obtained, but. As for the significant improvement in the characteristic, if less 
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than 0.1 g, even if the performance of 3 sufficient yuan will not be obtained but it will 
use it mostly from 10 g, per [ which are not seen / catalyst 1L for exhaust gas 
purification of a point to this invention / 0. 1 —1 Og ] are preferred. 
[001 7] Si nee the catalyst of this invention also needs the function as a three way 
component catalyst at the time of SUT0IKI, as for the above-mentioned precious metals, it 
is preferred that at least a part is supported by the porous body of an inorganic carrier, 
and being supported by especially alumina is preferred. The heat-resistant high thing of 
the alumina used here is preferred, and its specific surface area is [ activated alumina 

of 50-300 m 2 /g ] especially preferred. In order to raise the heat resistance of alumina, 
additives, such as rare earth compounds, such as cerium and a lantern, and a zirconium, 
may be further added as applied with the three way component catalyst from the former. As 
for the content, it is preferred to consider it as per [ catalyst 1L for exhaust gas 
purification / 100-300g ] from the point that N0 X oxidation activity which also needs that 

of the precious metals, especially Pd for N0 X absorption reaction is demonstrated to the 

max i mum extent. 

[001 8] Si nee the catalyst used by this invention also needs the function as a three way 
component catalyst at the time of SUT0IKI, They are Seria which may add further the 
additive used with the three way component catalyst from the former, for example, has an 
oxygen storage function, barium which eases HC adsorption poisoning to the precious 
metals, the zirconia which contributes to the improvement in heat-resistant of Rh, etc. 
[001 9] The multiple oxide contained in the catalyst for exhaust gas purification of this 

invention is the following general formula. [Equation 3] 

L n<,Z r i-„0* 

It is come out and expressed. 

[0020] A rare earth metal and a transition metal are contained in a multiple oxide used for 
a catalyst for exhaust gas purification of this invention. As a rare earth metal, a 
lantern, praseodymium, and neodium can use it, and a zirconium can use it conveniently as 
a transition metal. 

[0021] Such a multiple oxide can raise purification performance of NOx by avoiding 
compos itemization with a rare earth metal and alumina by adsorption of NOx becoming easy 
also after durability and using the characteristic of absorbing NOx in lean atmosphere. 
[0022] If a value of alpha is 0.9 or more, it is equivalent to an independent oxide of a 
rare earth metal. Since NO adsorption capacity which a rare earth element has will fall 
and sufficient N0 X purification performance will not be obtained if it is 0.4 or less, it 

is preferred that it is 0. 4< alpha<0. 9. A value of x is the amount of oxygen with which it 
is satisfied of a valence of each atom, and is about about 0<delta<4. 

[0023] When at least one sort chosen from a group which comprises a lantern, praseodymium, 
and neodium forms a Zr and perovskite type multiple oxide, compos ite-izat ion of these rare 
earth metals and alumina is avoided, and N0 X adsorption becomes easy also after 

durability. When a multiple oxide is not formed, if La 2 0 3 and Zr0 2 were mixed, after 

durability, N0 X adsorption performance will fall greatly especially, for example. 

[0024] Although a multiple oxide used by this invention makes performance which absorbs NOx 
under lean atmosphere reveal, NOx in the gaseous phase oxidizes to N0 2 on the precious 

metals, it serves as N0 3 further on a multiple oxide, and the absorber style is absorbed 

on a multiple oxide. Therefore, it is important for a presentation of a multiple oxide for 
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absorbing NOx effectively under lean atmosphere to have contained at least one sort of 
elements chosen from a group which comprises La and Pr which have the operation of being 
easy to make N0 3 salt, and Nd, and to have compos ite-i zed with Zr. 

[0025] When these all that are contained in a catalyst have compos ite-i zed each composing 
element of this multiple oxide, the above-mentioned operation is demonstrated to the 
maximum extent, but even when at least a part can form a complex, the above-mentioned 
operation can fully be obtained. 

[0026] Each composing element of this multiple oxide can exist as a multiple oxide, without 
dissociating as a separate oxide also after heat durability, and this can be checked for 
example, by X diffraction measurement. 

[0027] It is hafnium, sulfur, etc. which are contained in strontium which may contain a 
small amount of impurities in each composing element in this multiple oxide as long as it 
is not the quantity which bars the above-mentioned operation, for example, is contained in 
barium, cerium contained in a lantern, neodymium, samarium, or a zirconium. 
[0028] If quantity from which the operation is obtained contains said multiple oxide powder 
in a catalyst, although content in particular is not limited, its thing for exhaust gas 
purification containing catalyst 1L per 30-1 OOg of this invention is preferred from a 
point of obtaining enough and significant NOx absorption. 

[0029] The catalyst for exhaust gas purification of this invention can acquire a NOx 
cleaning effect which is not acquired if respectively independent by making said precious 
metals and a multiple oxide live together. That is, when exhaust gas atmosphere becomes 
Lean, high NOx purification performance is obtained by NOx absorption by a multiple oxide 
in a catalyst for exhaust gas purification of this invention. If this multiple oxide 
carries out NOx absorption and exhaust gas atmosphere changes from Lean to SUT0IKI, NOx 
will be emitted from this multiple oxide and high NOx purification performance will be 
obtained. NOx purification performance which was not obtained only by mixing an 
independent thing of each ingredient which constitutes this multiple oxide, and was 
excellent is obtained. 

[0030] Other catalysts for exhaust gas purification of this invention comprise structure 
which provided two- layer at least on a fireproof inorganic carrier, and provide a layer 
which does not contain the above-mentioned multiple oxide in a lower layer for a layer 
containing the above-mentioned multiple oxide in the upper layer. 

[0031]Thus, it will mult i layer-structure-ize, and NOx emitted at SUT0IKI - the time of 
rich can be efficiently purified by making a inner layer contain a multiple oxide, and a 
fall of HC purification function of the three way component catalyst functions can be 
controlled. Namely, it is good to arrange in the upper layer which does not contain a 
multiple oxide, in order to purify discharge NOx effectively, By considering it as such a 
structure, NOx will be absorbed by a inner layer containing a multiple oxide, discharge 
NOx will be purified in the upper layer which does not contain a multiple oxide, and still 
more sufficient three way component catalyst function can be obtained. 

[0032] As for mean particle diameter (median size) of material which constitutes a catalyst 
bed of this invention, it is preferred that it is 4 micrometers or less. By making 
particle diameter into such a range, NOx absorptance at the time of Lean can be raised. 
[0033] That is, NOx absorption which was excellent when a catalyst for exhaust gas 
purification made gas flow speed late can be demonstrated, and such an effect is attained 
by considering it as mean particle diameter of a mentioned range, and, as a result, can 
acquire high NOx absorption activity. 

[0034] By considering it as this mean particle diameter, the desirable precious metals 
supported suitably in an exhaust gas catalyst of this invention can be high-decentralized, 
and NOx absorption can also be raised. 

[0035]As for mean particle diameter, in order to raise said effect further especially, it 
is preferred that it is 2-4 micrometers. Mean particle diameter in this specification is 
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measured with a laser diffraction type particle-size-distribution meter. 
[0036] After it mixes to composition ratio of a multiple oxide for which it asks and a 
multiple oxide used for this invention carries out temporary calcination of a nitrate of 
each composing element of a multiple oxide, acetate, carbonate, citrate, the 
hydrochloride, etc., it is ground, A nitrate of solid phase reaction which carries out 
heat treatment calcination, and each composing element of a multiple oxide, acetate, 
Carbonate, a hydrochloride, citrate, etc. are mixed to composition ratio of a multiple 
oxide for which it asks, After dissolving in water, can prepare with a coprecipitat ion 
method which trickles alkali solutions, such as NH 4 OH and NH 3 C0 3 , if needed, is made to 

dry a postprecipitat ion neutralized precipitate which generated and filtered a sediment, 
and is calcinated, but. It is not limited to these methods and a multiple oxide should 
just be formed also by a method except said. 

[0037] By this method, at least a part of each ingredient which constitutes a multiple 
oxide can be compos ite-i zed. 

[0038] It is hafnium, sulfur, etc. which are contained in cerium, neodymium and samarium 
which may contain a small amount of impurities in a raw material for catalyst preparation 
of a multiple oxide used by this invention as long as it is not the quantity which bars 
the above-mentioned operation, as described above, for example, are contained in a rare 
earth metal, and a zirconium. 

[0039] Although it can be used combining an inorganic acid salt, carbonate, ammonium salt, 
organic acid salt, a halogenide, an oxide, sodium salt, an ammine complex compound, etc. 
as a precious-metals raw material compound of the precious metals used for this invention, 
It is preferred to use a water-soluble salt especially from a viewpoint of raising 
catalyst performance. Unless it is not limited to a method special as a method of 
supporting a porous body of the precious metals but is accompanied by remarkable 
maldistribution of an ingredient, various methods, such as the publicly known evaporating 
method, a sedimentation method, the impregnating method, and an ionic exchange method, can 
be used. A point which improves dispersibi I ity to especially support to alumina to the 
impregnating method is preferred. 

[0040]When based on an ionic exchange method and the impregnating method, since a metallic 
raw material is used with a solution in many cases, it can add acid or a base in the 
solution, and can also adjust pH. By adjusting pH, high distribution support may be able 
to be carried out further. 

[0041] A catalyst for exhaust gas purification of this invention can be acquired by it 
being preferred to support and use for an integral -construct ion type carrier as for a 
catalyst of this invention, and grinding a multiple oxide and a precious-metals support 
inorganic carrier, considering it as a slurry, carrying out a coat to catalyst support, 
and calcinating at temperature of 400-900 **. 

[0042] A grinding method in particular of hitting grinding a multiple oxide and a precious- 
metals support inorganic carrier cannot be limited, but can carry out the wet milling of 
the aqueous slurry which contains these preferably, and can use a method of adjusting so 
that mean particle diameter may be set to 4 micrometers or less. 

[0043] A device in particular that can be used for grinding is not limited, but can use a 
commercial ball type vibration mill, adjusts a ball diameter, grinding time, amplitude, 
and vibrational frequency, and obtains desired particle diameter. 

[0044]A honeycomb carrier, a metal carrier, etc. which have the monolith structure which 
can use it choosing suitably from publicly known catalyst support as catalyst support for 
example, which consists of a fireproof material are mentioned. 

[0045] Although many things of quality of cordierite, such as ceramics, are used generally 
[ although not restricted / it is preferred to usually use it with honeycomb shape, and ] 
as this honeycomb material, especially shape of this catalyst support, It is also possible 
to use a honeycomb which consists of metallic materials, such as ferrite series stainless 
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steel, and also the catalyst powder itself may be fabricated to honeycomb shape. By making 
shape of a catalyst into honeycomb shape, since a catalyst-surfaces product of a catalyst 
and exhaust gas becomes large and pressure loss is also suppressed, when using as an 
object for cars, etc., it is very advantageous. 

[0046] Although a catalyst for exhaust gas purification in particular of above-mentioned 
this invention does not have the service condition limited, an air-fuel ratio can use it 
for 10-50, and a lean burn engine car by which an air-fuel ratio repeats 10-14.8, and the 
range of 15-50 still more preferably preferably. By considering it as such directions for 
use, a cycle of NOx absorption and discharge is materialized very effectively, and NOx 
purification especially with sufficient efficiency of it is attained. Namely, by an air- 
fuel ratio's absorbing NOx in a field (lean area) where an air-fuel ratio of 10-50 within 
the limits is big, and purifying NOx in a field (rich and/or SUT0IKI) where an air-fuel 
ratio is small, High NOx purification performance can be obtained and fields of a still 
more suitable range where 10 to 14.8 and an air-fuel ratio have a big field where an air- 
fuel ratio is small are 15-50. 



[Trans I at ion done. ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
or iginal precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, a following example and comparative example explain this invention. 
Activated alumina powder was impregnated, example 1 nitric-acid Pd solution was calcinated 
at 400 ** after desiccation and among the air for 1 hour, and Pd support alumina powder 

(powder 1) was obtained. Pd concentration of this powder 1 was 2.8 % of the weight. 
Activated alumina powder was impregnated, dinitrodi amine Pt solution was calcinated at 400 
** after desiccation and among the air for 1 hour, and Pt support alumina powder (powder 
2) was obtained. Pd concentration of this powder 2 was 2. 8 % of the weight. Activated 
alumina powder was impregnated, nitric acid Rh solution was calcinated at 400 ** after 
desiccation and among the air for 1 hour, and Rh support alumina powder (powder 3) was 
obtained. Rh concentration of this powder 3 was 0.7 % of the weight. 

[0048] Citrate was added to lantern carbonate and the mixture of the zirconium nitrate, it 
calcinated at 700 ** after desiccation, and La-Zr multiple oxide powder (powder 4) was 
obtained. This powder 4 was lantern/zirconium =5/5 in the metal atom ratio. 
[0049] 90 g and the above-mentioned powder 4 were thrown into 180 g, the water 360g was fed 
into the magnetic ball mill, preferential grinding of 180 g and the above-mentioned powder 
2 was carried out for the above-mentioned powder 1, and slurry liquid was obtained. The 
mean particle diameter of the slurry at this time was 2.8 micrometers. After having made 
this slurry liquid adhere to the nature monolith carrier of Caux Delight (1.3L, 400 
cells), removing the slurry of the surplus in a cell in airstream and drying at 130 **, it 
calcinated at 400 ** for 1 hour, and the catalyst (A) of the coated layer weight [ of 125 
g/L ]-carrier was acquired. 

[0050] 90 g and the powder 3 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the above-mentioned powder 2 was 
carried out for the above-mentioned powder 1, and slurry liquid was obtained. The mean 
particle diameter of the slurry at this time was 2.8 micrometers. After having made this 
slurry liquid adhere to the above-mentioned catalyst (A), removing the slurry of the 
surplus in a cell in airstream and drying at 130 **, it calcinated at 400 ** for 1 hour, 
and the catalyst for exhaust gas purification of the total coated layer weight [ of 250 
g/L ]-carrier was acquired. 

[0051] The catalyst for exhaust gas purification was acquired by the same method as Example 
1 except having replaced La of the example 2 powder 4 with Nd. 

[0052] The catalyst for exhaust gas purification was acquired by the same method as Example 
1 except having replaced La of the example 3 powder 4 with Pr. 

[0053] 180 g and the powder 4 were thrown into 180 g, the water 720g was fed into the 
magnetic ball mill, preferential grinding of 180 g and the powder 2 was carried out [ the 
powder 1 obtained in example 4 Example 1 ] for 180 g and the powder 3, and slurry liquid 
was obtained. The mean particle diameter of the slurry at this time was 2.8 micrometers. 
After having made this slurry liquid adhere to the nature monolith carrier of Caux Delight 
(1.3L, 400 cells), removing the slurry of the surplus in a cell in airstream and drying at 
130 **, it calcinated at 400 ** for 1 hour, and the catalyst for exhaust gas purification 
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of the coated layer weight [ of 250 g/L ] -carrier was acquired. 

[0054] The catalyst for exhaust gas purification was acquired by the same method as Example 
1 except having used the activated alumina powder which did 6 mol% addition of La instead 
except for the comparative example 1 powder 4. 

[0055] The catalyst for exhaust gas purification was acquired by the same method as Example 
1 except having prepared the mean particle diameter of comparative example 2 slurry to 8 
micrometers. 

[0056] 90 g and the powder 3 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in comparative example 3 Example 1, and slurry liquid was obtained. The 
mean particle diameter of the slurry at this time was 2.8 micrometers. After having 
adhered this slurry liquid to the nature monolith carrier of Caux Delight (1.3L, 400 
cells), removing the slurry of the surplus in a eel I in airstream and drying at 130 **, it 
calcinated at 400 ** for 1 hour, and the catalyst (B) of the coated layer weight [ of 125 
g/L ] -carrier was acquired. 

[0057] 90 g and the powder 4 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in Example 1, and slurry liquid was obtained. The mean particle diameter 
of the slurry at this time was 2.8 micrometers. After having adhered this slurry liquid to 
the catalyst (B) , removing the slurry of the surplus in a cell in airstream and drying at 
130 **, it calcinated at 400 ** for 1 hour, and the catalyst for exhaust gas purification 
of the total coated layer weight [ of 250 g/L ] -carrier was acquired. 

[0058] 60 g and activated alumina were thrown into 120 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out [ the 
powder 1 obtained in comparative example 4 Example 1 ] for 90 g and the powder 4, and 
slurry liquid was obtained. The mean particle diameter of the slurry at this time was 2.8 
micrometers. After having adhered this slurry liquid to the nature monolith carrier of 
Caux Delight (1.3L, 400 cells), removing the slurry of the surplus in a cell in airstream 
and drying at 130 **, it calcinated at 400 ** for 1 hour, and the catalyst (C) of the 
coated layer weight [ of 125 g/L ] -carrier was acquired. 

[0059] 90 g and the powder 3 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in Example 1, and slurry liquid was obtained. The mean particle diameter 
of the slurry at this time was 2.8 micrometers. After having adhered this slurry liquid to 
the catalyst (C), removing the slurry of the surplus in a cell in airstream and drying at 
130 **, it calcinated at 400 ** for 1 hour, and the catalyst for exhaust gas purification 
of the total coated layer weight [ of 250 g/L ] -carrier was acquired. 
[0060] 90 g and the powder 4 were thrown into 360 g, the water 540g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in comparative example 5 Example 1, and slurry liquid was obtained. The 
mean particle diameter of the slurry at this time was 2.8 micrometers. After having 
adhered this slurry liquid to the nature monolith carrier of Caux Delight (1.3L, 400 
cells), removing the slurry of the surplus in a cell in airstream and drying at 130 **, it 
calcinated at 400 ** for 1 hour, and the catalyst (D) of the coated layer weight [ of 
187.5 g/L ]-carrier was acquired. 

[0061] 90 g and the powder 3 were thrown into 180 g, the water 360g was fed into the 
magnetic ball mill, preferential grinding of 90 g and the powder 2 was carried out for the 
powder 1 obtained in Example 1, and slurry liquid was obtained. The mean particle diameter 
of the slurry at this time was 2.8 micrometers. After having adhered this slurry liquid to 
the catalyst (D) , removing the slurry of the surplus in a cell in airstream and drying at 
130 **, it calcinated at 400 ** for 1 hour, and the catalyst for exhaust gas purification 
of the total coated layer weight [ of 312.5 g/L ] -carrier was acquired. 
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[0062] In comparative example 6 Example 1, except having used La 2 0 3 45g Zr0 2 135g instead of 

the powder 4, it is the same method as Example 1, and the catalyst for exhaust gas 
purification was acquired. 

[0063] In comparative example 7 Example 1, except that the ratio of La to Zr set the powder 
4 to La/Zr=1/9 f it is the same method and the catalyst for exhaust gas purification was 
acqu i red. 

[0064] The catalyst presentation of the catalyst for exhaust gas purification acquired by 
said Examples 1-4 and the comparative examples 1-7 is shown in Table 1. 
[0065] 
[Table 1] 
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[0066] About the catalyst for exhaust gas purification acquired by the example of 
examination aforementioned examples 1-4, and the comparative examples 1-7, catalytic 
activity evaluation after the first stage and durability was performed on condition of the 
following. The automatic evaluation device using the model gas which imitated the exhaust 
gas of the car was used for activity evaluation. 

[0067] The durable condition engine 4400cc exhaust system was equipped with the catalyst, 
with the catalyst inlet temperature of 700 **, it operated for 50 hours and durability was 
performed. 

[0068] Evaluation condition catalytic activity evaluation equips the exhaust system of an 
engine with a displacement of 2000 cc with each catalyst, After that for 60 seconds by 
A/F=14. 6 (SUTOIKI state) A/F=22 (lean atmosphere) For 10 seconds, After that operation for 
10 seconds by A/F=50 (lean atmosphere) 1 cycle deed, The average inversion rate was 
measured respectively, the average inversion rate in this A/F=14. 6 (SUTOIKI state), the 
average inversion rate in A/F=22 (lean atmosphere), and the average inversion rate in 
A/F=50 (lean atmosphere) were averaged, and it was considered as the total inversion rate. 
This evaluation was respectively performed after the first stage and durability, and the 
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following formulas determined the catalytic activity evaluation value. However, catalyst 

inlet temperature was 350 **. 

[0069] 

[Equation 4] 

[MKSAnNOxjge] - MA&limnNOxigjg] 

NOxfcfc^a) = xlOO 

[ftt«UIAPNOx««J 

(HC. COfcHHS) 

[0070] The catalytic activity evaluation result obtained as a total inversion rate is shown 
in Table 2. Compared with the comparative example, catalytic activity of the example was 
high, and the effect of this invention mentioned later was able to be checked. 
[0071] 
[Table 2] 
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[Trans I at ion done. ] 
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